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The role of CHS neutron diagnostics is to measure d-d 
neutrons coming from beam-plasma reaction and to give us 
information of confinement property of neutral beam(NB)-
injected energetic ions. In CHS, 1 % deuterium-doped NBs 
have been injected into deuterium plasmas and d-d neutrons 
have been measured with BF3 and 3He proportional counters 
[1]. The problem is that the operation of gas proportional 
counter is not very fast and the counter often suffers pileup 
on output pulses especially in high performance discharges, 
so, the usage is limited only to low density plasmas, i.e., 
low neutron yield plasmas. To overcome this situation, a 
fast response plastic scintillation detector was prepared and 
applied to CHS deuterium plasmas. The plastic scintillator 
employed here is Bicron BC-400 whose decay time of light 
is about 2.4 ns. Time response of photomultiplier(PMT) is 
typically in nanosecond order. It is therefore easy to achieve 
fast response, for example, more than 100 kHz. Due to this 
reason, the plastic scintillator has been often used in 
tokamak experiments to measure neutron fluctuation[2]. 
The detector on CHS is illustrated in Fig. 1. The plastic 
has cylindrical shape of 10 cm diameter and 30 cm length. 
It is thick enough to stop d-d neutron (Amfp - 5 cm). The 
plastic and light guide is mounted in a cylindrical aluminum 
case as seen in Fig.l. The detector is installed at the center 
of torus to obtain large solid angle to the torus plasma but 
there exists strong stray magnetic field at this location. 
PMTs which can stably work even in high magnetic field 
without a magnetic shield are employed to eliminate the 
effect of magnetic field on PMT operation. A PMT output 
pulse is divided into four pulses in linear Fan-in/out module 
circuit and each pulse is input in different level of 
discriminator. Finally, neutron pulses are counted by a 
CAMAC latching scaler. 
The plastic scintillation detector is successfully operated in 
CHS. Figure 2 shows time evolution of scintillator counts 
in an NB-heated deuterium plasma. The signal starts to 
build up just after NB injection. The difference in 
waveforms between high discri. level and low level is not 
seen. This means no noise on PMT outputs. In hydrogen 
or helium plasmas, neutron counts were much lower than 
those in deuterium plasmas. Possible pseudo-pulse is due to 
X-ray. In ECH plasmas, weak signals, probably due to X-
ray, are observed in some shots but usually no counts during 
240 
ECH phase. 
The neutron decay time just after short pulse NB injection 
includes both information of slowing down time and beam 
confinement time. Deuterium NBs whose pulse duration is 
2-4 ms were perpendicularly injected into deuterium plasmas 
by using a diagnostics NB injector and the neutron decay 
time was measured with the plastic scintillator at various 
magnetic axis position in Bt of 0.9 T. This is one of useful 
methods to estimate beam ion loss. The decay was very 
fast, within 1 ms, even in so-called omnigenous 
configuration(Rax=87.7 cm). We also measured the decay 
time in Bt of 1.8 T but the decay was fast again. These 
suggest that perpendicularly injected NB ions are not 
confined well. It seems to be something like prompt loss. 
The detailed analysis is now being done. Sudden drop on 
neutron signals which coincides with the timing of magnetic 
fluctuation was observed in a few shots. To discuss MHD-
induced beam ion loss, we need to continue neutron 
fluctuation measurement more while MHD activity occurs. 
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Fig.l Schematic drawing of plastic scintillation detector. 
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Fig. 2 Typical waveform of scintillation signals in an NB-
heated plasma. The sampling frequency is 10kHz. 
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